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Abstract

Purpose: The purpose of this study was to evaluate sixdstats being considered as potential initial
standards for e-prescribing under Medicare Part D.

Scope:The standards being considered are for drug famu benefit information, patients’
medication histories, the “fill status” of individuprescriptions, electronic prior authorizatioR£9
requests, drug identifiers, and the “Sig” portidrprescriptions. The study was conducted among
participants in the E-Prescribe program of HoriBtume Cross Blue Shield of New Jersey.

Methods: Each standard was evaluated through one or mdte dbllowing methods: workflow
modeling, an expert panel process, physician aadrcy site visits, a survey of e-prescribing
participants and non-participants, analyses ofqoigison claims before and after e-prescribing
activation, the creation and deployment of a wagkinototype system for electronic PA, prescriber
focus groups, and tests of the standard’s captrxigpresent a sample of actual prescriptions.

Results: E-prescribers used the system to differing exted%o of those surveyed reported use of e-
prescribing for nearly all prescriptions wherea%lréported having quit e-prescribing. The formulary
& benefit and medication history standards are éviad by usability challenges including inadequate
drug identifiers. RxNorm drug identifiers were dahble for 99% of 19,956 non-device prescriptions
and renewal requests. Electronic PA was well rexckbut the proposed standards needed modification.
Prescribers had significant concerns about filustalerting. Experts showed little agreement ingis
the Sig standard. We recommend that each staneleed/e further development or evaluation before
being mandated; RxNorm warrants the highest pyidoit further testing.

Key Words: Electronic prescribing, adoption of health infotina technology, formulary adherence,
medication safety.

Purpose

The purpose of the project described in this repad to pilot test six electronic prescribing (e-
prescribing) standards that are under considerasguotential initial standards for e-prescribimgler
Medicare Part D. The project’s aims were to (1)edey quantitative work process models that link
information from the standards to their effectscbnical and drug utilization outcomes, (2) eludeléhe
standards’ technical adequacy and implementati@uti an expert panel process, (3) assess theseffec
on physician office operations of implementing egaribing systems that use the formulary and the
medication history standards, (4) compare changdslig use patterns, possible medication errois, an
hospitalizations based on medication claims froforgeand after the implementation of e-prescribing
with these two standards, (5) explore methods fesgnting patient adherence information to prescsib
(6) evaluate a working prototype for electronicoprauthorization using the proposed standards, (7)
assess the completeness and semantic content airiRxBnd (8) assess the potential completeness and
semantic content of the structured and codifieds&gdard.

Scope

Background & Context. The Medicare Modernization Act of 2003 requiresdidare Part D health
plans to accept electronic prescriptions. In additit requires the Secretary of Health and Human
Services to issue “Initial Standards” for e-prelsiog under Medicare by April 2008, informed by résu
of pilot testing to be conducted in 2006. Howeegr exception to pilot testing was made for statslar
for which there exists adequate industry experiehhe Department of Health and Human Services
proposed a set of such standards that do not eegut testing, which they termed Foundation Sgadd
for e-prescribing. Six other Initial Standardsble 1) required pilot testing.



Table 1. Initial Standards for Pilot Testing

Abbreviation Full Name of Standard Critical Data Elements Central Purpose
F&B NCPDP Formulary and Benefit Formulary Status, Coverage Display formulary status &
Standard, v. 1.0 limits, Alternatives, and patients’ costs at time of
Copay by NDC code prescribing
Med Hx Medication History transaction Repeatable SCRIPT Drug Display history of prior
of NCPDP SCRIPT, v. 8.1 segment for each past filled medications; enable
dispensed drug claim safety alerting.
Fill Status Fill Status Notification (RxFill) SCRIPT Message Reference Inform prescribers when
transaction of NCPDP Number from original patients may be failing to
SCRIPT,v. 8.1 prescription receive medications
ePA ASC X12N 278 Drug Requested, Patient data Online completion of drug

elements requested for prior authorization

ASC X12N 275 wrapper with review and values returned. requests.

HL7 attachment

RxNorm The NLM’s RxNorm drug Concept unique identifier Unambiguous reference to a
nomenclature (July, 2006 (CUI) for Semantic Clinical ~ drug, dose, and dose-form
and Nov., 2006 versions) Drugs (SCDs) concept

Sig NCPDP Structured and Dose, Route, Site, Frequency, Computer-interpretable
Codified Sig standard, v. 1.0 Interval, Administration patient instructions
(June 2006 draft) Time, Duration, Indication

TheFormulary and BenefitF&B) standard provides data about drug insurdoeseefit plans as
opposed to data about individual patients. Thia @atlownloaded by e-prescribing system vendoes in
“batch” fashion, an approach necessary to enabldigplay of coverage information for each medarati
in the pick-lists that prescribers use to makeahrhedication choices. Several types of F&B daia loe
represented, including formulary status lists (FS3lfernatives (ALT), coverage limitations (COVipca
copay information (COP). Prescription benefit maamagnt companies (PBMs) typically certify
individual vendors' presentation of a given F&Balfpe before the PBM grants them access to it.

TheMedication Historypart of the National Council for Prescription Diagograms (NCPDP)
SCRIPT standard is intended to give prescribeinétion about patients’ current and past medinatio
by listing the pharmacy claims that the patiengalth plan has paid for. This standard is now being
implemented by SureScripts to list medication pasas beyond those paid for by insurance.

TheFill Status Notificatiorpart of NCPDP SCRIPT has been available since b89& has rarely
been used in production among e-prescribing syst@mginated by the pharmacy, the transaction is
designed to notify the prescriber of events ingharmacy, including the dispensing, partial dispens
or non-dispensing (usually a return-to-stock evéartpoth an initial prescription and its refilSeveral
problems with this transaction have been recognizest notably its poor reliability for identifying
patient non-adherence and the new burden it coelate both for pharmacies and for prescribers.

Prior authorization(PA) is the process of requesting approval foresgription’s coverage from the
health plan or PBM. PA often requires the complettdé PA request forms that are then reviewed agains

! A February, 2005 NCPDP whitepaper and the SCRIRTn8plementation guide, taken together, highlidpet
following issues. Each prescription written couddult in multiple different kinds of fill status s&ages and many
pharmacies do not have computerized systems tk &thof the triggering events. Thus, 100% partitipn by
pharmacies is unlikely in the foreseeable futunghls setting, the absence of a “dispensed” ewendd not
reliably indicate patient non-adherence. “Not diggezl” events could also be insufficient for adheeemonitoring
because the time before a triggering “return talstevent is not standardized and could be 2 weeksore.
Finally, handling fill status messages could creatiestantial new work for providers.



pre-established appropriateness criteria. Onegsebmeans of streamlining PA is to enable the
completion of electronic PA requests (ePA) throagirescribing systems. The prior authorization
transaction proposed for pilot testing in the resfjdier applications for this project was the X12R82
The 4010 version of this standard is a HIPAA-naitnadsaction that was originally designed for sarvic
or procedure PA. Even with work-arounds, thisdeation is incapable of transmitting the critehatt
are often required by health plans or PBMs. ThigAattachment modeled after Claims Attachments
was created. The PA Attachment required a wrapper<12N 275. We sought to assess the potential
impact of standardized ePA on prescribers’ worlcesses, prescribing patterns, and perceptions of
access to appropriate medications. We thereforgetk® use this entire set of transactions — th2\K1
278, X12N 275, and the HL7 PA Attachment.

RxNormis a drug nomenclature that was created by thmh&dtLibrary of Medicine to standardize
the representation of clinical drugs, distinguishaiiugs based on their therapeutic or diagnostsnin
Each term in RxNorm is identified by a concept weidgdentifier (CUI). The core concept in RxNorm is
the Semantic Clinical Drug (SCD), which representsmique combination of active ingredients, the
strength for each ingredient, and the dosage fAdmexample is Verapamil 180 MG Extended Release
Tablet, which is represented in RxNorm by the CBB8374. RxNorm’s promise for e-prescribing lies in
its use as an interlingua for drug concepts insaations among trading partners. Most pharmaceutica
related applications today manage drug conceptg usie of the commercial drug knowledge
compendia, such as Wolters-Kluwer’s MediSpan produéirst DataBank’s National Drug Data File,
but trading partners often license different vodabes. Thus, to transmit drug concepts among wmffe
systems, e-prescribing standards rely mostly orrib®’s NDC codes to identify drugs. NDC codes have
many shortcomings as drug identifiers, howeveluitiaog the existence of multiple codes for the same
clinical drug, and the use of codes that are oatijarroneous, or unpublished by the FDA. For examp
an instance of the Verapamil SCD concept shownealould be represented by any of more than 80
NDC codes. The use of RxNorm codes could greattyadese this complexity by providing one
unambiguous, permanent identifier for each climycdistinct drug.

The Structured and Codified S{&ig) standard is intended to provide a machinesometable
representation for the patient instructions portiba prescription, thereby enabling more automated
safety checking, improved communication betweesgiers and pharmacists, and better efficiency of
prescribing, renewal, and dispensing activitiese Tarrent draft standard was created by an industry
wide task group convened by the NCPDP.

Settings & Participants. Our study was set within the E-Prescribe prografdarizon Blue Cross
Blue Shield of NJ (BCBSNJ). After an initial pilphase involving 50 electronic prescribers in 2002—
2004, Horizon BCBSNJ prepared a major expansidgheProgram in late 2004, intended to recruit up to
1000 prescribers, with 700 seats for Caremark’'sb8ae-prescribing product, 200 for Allscripts’s
Touchscript e-prescribing product, and 100 fordntdx’s OnCallData e-prescribing product. The
program enrolled and installed e-prescribing syst@mindividual physicians rather than practicesia
whole. Participants were required to have a conmjag@ practice management system and high-speed
Internet access in their office. They also needdakta Horizon network provider, but they could thee
tool to write and transmit prescriptions for anyi@at, regardless of their insurance. The Program
covered the costs of hardware, software, instaltatiraining and ongoing support, at an estimatet of
$4200-6400 per prescriber. The program was alsgrdasto promote the actual use of e-prescribing
through quarterly honoraria of $150-500 per présecrbased on an estimated proportion of prescriptio
claims that had been written electronically. Honizstimates their total investment to date at $6.5M

Methods

Each of the six proposed Initial Standards forespribing was evaluated using a set of
methodologies that was tailored to the standaeVsllof use and to the research questions that nvest
important for determining each standard’s readih@sadoption and effectiveness for improving
medication management processes and patient ouscdaige 2 provides an overview of the methods



used to evaluate each standard. Each part ofulg stas approved by RAND’s IRB, aspects involving
Horizon patient data (all de-identified) were ap@® by Horizon’s Privacy Board, and aspects invavi
physician site visits were approved by the UMDNBIR

Table 2. Methods for each research question in tHRFA; methods used to evaluate each standard

Research Questions Evaluation Methods Standard Evaluation Methods
Technical-level « Expert panel
(Do the standards work? Do they work well
together? How can they be improved? How do F&B Work process model
the initial standards work with the foundation Expert panel
standards? Are the right data being sent? Are the Physician, pharmacy site visits
data usable? What is missing? What should be Prescriber survey
changed to improve functionality? Other Claims data analysis
suggestions.)
Workflow-level * Work process model Med Hx \é\i(orlgr?rc;cneesls model
(Effect on Functionality—integration with e Expert panel Php . .p h ite visit
practice management, EHR and Decision . Physician, pharmacy ysician, pharmacy site Visits
Support Systems. Standards effect on quality site visits Prescriber survey
and patient safety. How the use of an electronic, P ib Claims data analysis
prescribing system improved care from rescriber survey Fill Status Work process model

prescriber perspective. Does the use of initial
standards increase efficiency of prescribing?)

Expert panel
Focus group evaluation of
storyboard prototypes

Adoption and Implementation » Program Enrollment | Electronic Prior Work process model
(Participants by type by month for the duration « Physician, pharmacy Auth Comparison of existing forms
of the pilot. Reasons for changes (+/-) in site visits with HL7 standard
participation and retention rates Barriers to the : P ;
adoption of initial standards Critical success Prescriber survey gsage.lbn live pilot study
factors for adoption of initial standards.) rescriber survey o
Physician, pharmacy site visits
Outcomes level » Prescriber survey RxNorm Work process model
(Effect on adverse drug events. Changesto  « Claims data analysis Assessment of coverage for a
medication error rates. Impact on beneficiaries.) sample of Rx data
Expert panel
Patient experience with health care  Unable to measure Sig Assessment of reviewers'’

(e.g. the CAHPS instrument)

Work Process Modeling

agreement in representing a
sample of Rx data

To predict the effects of standard transactionkeaithcare workflow and clinical outcomes, we
created quantitative models by following 3 stepgrbcess mappingo graphically represent the
relationships among work processes that may beedltey e-prescribing with the standard vs. with@it;
model parameterizationof the key work processes and quantitative estimatf parameter values; and
3) model building and simulationto predict the time and labor costs and medicatignomes, before
and after implementation of the relevant packag&taridards.

Process mapping is a workflow diagramming technigtended to clarify a process or series of

parallel processes. Beginning from a macro-levegh of the overall medication management process,
including the major activities 1) prescribe, 2nsmit, 3) dispense, 4) administer, and 5) monBeil(et
al., 2004), we developed more detailed micro-lgvetess models consisting of tasks, which arefall o
the activities performed for medication managemamd, routing rules, which describe a task’s inputs
and/or outputs and the occurrence of conditiorsl veorkflows. We revised our initial process maps
based on comments from our technical expert parebased on work process descriptions elicited in
site visit interviews (see below).

We parameterized our process models by estimdtsgetsources consumed by each task for an
average prescription (especially physician timaff stme, pharmacist time, etc.) and by estimatimng
event probabilities associated with process brgadhts for an average prescription.



To simulate the prescription processes, we impléatketihe process model structure in Excel. The
deterministic simulation model considered four &ats of basic prescription processes: new presgmmipt
with traditional prescribing, new prescriptions hvélectronic prescribing, renewal prescriptiongwit
traditional prescribing, and renewal prescriptiaith electronic prescribing. The standards being
evaluated were then assumed to be individually émginted as additional electronic prescribing festur
The resulting models allow simulation of a groupgpafients who require either new prescriptions or
prescription renewals via either traditional présiog or electronic prescribing. From these simolad,
we estimated the workload and outcomes that waaddlt from prescriptions created with and without
each of the standards.

Expert Panels

To evaluate the standards’ technical adequacy omeened a panel of experts representing
organizations involved in their implementation. Tdrganizations included 5 point-of-care system
vendors, 2 e-prescribing intermediary companigshafmacies and/or prescription benefit management
companies (PBMs), and 2 drug knowledge contentipens. Companies were recruited for the panel
based on those that the intermediary companies B@rdd SureScripts nominated in January, 2006 as
having the most experience in actual use of thalrgtandards. Of 15 companies approached, 14dgre
to participate. We did not conduct an expert panaluation of the PA and Sig standards because ofone
the panel organizations had direct experience thigge standards beyond the evidence generated from
our own pilot testing, as reported elsewhere is thport.

The technical expert panel process involved eiggissdesigned to elicit narrative evidence and
ratings regarding each standard’s technical adgqizch expert panel began with the design of a
guestionnaire intended to elicit experts’ narrafsedback and ratings regarding data quality, Ulisabi
completeness of the standard, system architectocepverall functioning of the standard. The
guestionnaires included both narrative and ratocadesquestions related to each standard’s accuracy,
usability, completeness, and interoperability. Doafestionnaires were then revised to addressiptsiel
comments. Panelist organizations responded todumakys by distributing questions to the apprderia
technical experts within the company. Study staffected responses and distributed de-identified
findings back to the panel. An audio-recorded cafee call was then conducted with the panelists to
discuss areas of disagreement and to elicit mdeelele information on emergent themes. Finally, a
qualitative analysis of narrative responses antstapts was conducted in ATLAS.ti.

Physician Site Visits

Twelve ambulatory care offices that were schedtdeéhstallation of e-prescribing through the
Horizon E-Prescribe Program were selected to paatie in site visits. We used purposive sampling to
select 6 offices scheduled for Allscripts implenaion and 6 offices scheduled for iScribe
implementation, and to also include diverse medipakialties and practice settings. Practices wach
paid $1,000 to offset the costs of data collecéind practice disruption.

We conducted site visits prior to e-prescribingafiation (in March to May, 2006) and
approximately 3 months after (June to Septemb&6R®Rudio-recorded interviews were conducted with
3 to 6 key personnel at each site — including astl®ne interview with a representative of eacthef
following groups: physicians, office managers, atadf involved in prescription workflow — focusing
on prescribing workflow and expectations aboutdystems (at baseline). Followup interviews included
guestions about changes in workflow. All interviefinmm the baseline and follow up site visits were
transcribed for analysis. ATLAS.ti was used to cadd analyze all text data (field notes and inewi
transcripts). Reports were generated to deternaneron themes across sites and to generate site
specific summaries, and the lead investigator tsdle@presentative segments of text to illustiate t
common themes and site specific issues.



Pharmacy Site Visits

For pharmacy site visits, we recruited participafiam a large, national pharmacy chain that was
processing SCRIPT-standard prescription transaziiohew Jersey stores. We selected two New Jersey
stores from this chain based on their proximit§tBrescribe participants and based on their having
pharmacist managers and technicians with suffi¢emire and expertise to evaluate the impact of e-
prescribing on their workflow. During May 2006, feetwo stores processed an average of 54 electronic
prescriptions per week. Pharmacy personnel wereorapensated for participating in the research.

Site visits were completed in August, 2006. In eactrained pharmacist—field researcher conducted
audio-recorded semi-structured interviews witheat one pharmacist manager and one pharmacy
technician. The interview was designed to elici#tsthindividuals’ perceptions about work processes i
handling electronic vs. handwritten prescriptiofise field researcher also recorded field notes on
pharmacy layout, workflow and organizational cudtussing an observation template. Both field notes
and interview transcripts were coded and analyaathuthe comment feature in Microsoft Word.

Prescriber Survey

We conducted an online survey to compare the pgorepof e-prescribers and non-e-prescribers
regarding aspects of the prescribing process. liheyg included: 1) questions for all prescribersugb
practice characteristics, the adequacy of the firugulary and medication history currently avaikgbl
and the current adequacy and burden of the pribiogi@ation process; 2) questions for e-prescribetg
about their use of and barriers to using the eepifeiag system, including the formulary and bersefit
information and medication history information pided by the system; 3) questions designed to assess
computer attitudes and skills; and 4) demographittackground questions. ltems were drawn or
adapted from previously fielded instruments or werigten by the research team. Draft questionsaire
were revised for clarity and uniformity of languaayed format and appropriateness of response casgor
by RAND’s Survey Research Group (SRG).

Those invited to participate were sampled from Bees in Horizon’s E-Prescribe program as of
September, 2006. The sample frame was limited topgd¥sicians who had known e-mail addresses. For
the non-e-prescriber group, Horizon randomly sath@lg0 out of 249 physicians in the sample frame
who had volunteered for e-prescribing but werehenvtaiting list and were not scheduled for instaita
For the e-prescribing group, Horizon randomly sad@#50 out of 602 physicians in the sample frame
who had completed an iScribe installation plus 60ab 70 physicians in the sample frame who had
completed an Allscripts installation.

In October, 2006, Horizon faxed a letter to sampliebcribers introducing the study and explaining
its procedures, including a $100 honorarium foveyrcompletion. Three days after the faxed letter,
RAND sent each physician an e-mail invitation contey a randomly-assigned personal identification
number they could use to take the survey on the B/SIRG survey website. Incorrect and invalid email
addresses were corrected by followup contact wiessiple and the email re-sent. Non-responders
received a series of email, phone, and mail renngndetil the survey was closed in December, 2006.

Because survey results relate to several standaedsport the survey response rates here. Among
the 500 sampled providers, we were unable to olataeliverable, unique email address for 89 (18%),
leaving 411 who were actually invited by email. tBdse, 16 were ineligible because they had left th
practice. Of the 395 contacted and eligible, Z84) completed the survey. Respondents’ mean age
was 47 (range 27 to 82), and there were no statitisignificant differences between e-prescrilzrd
non-e-prescribers in age, specialty, practice sizelectronic medical record use.

Claims Data Analysis

To assess the effect of e-prescribing on drug ndeoatcomes, we conducted time series
comparisons of pharmacy and medical service clédmgrimary care patients whose primary care
provider (PCP) activated an e-prescribing systeRS(s. those cared for by targeted physicians who did
not have an EPS. To ensure that those in the ER$ grould have at least 6 months of prescription



claims available after EPS activation, physicial®wactivated e-prescribing after 12/31/05 were
excluded. Horizon created de-identified data satglf of patients with health maintenance orgatinira

or point of service insurance who were continuoeslsolled with an EPS or a non-EPS PCP from 1/1/05
— 6/30/06, and then for all of these patients’ ptay claims from 1/1/03 — 6/30/06.

To compare generic drug use between groups, wedbhdecus on ACE inhibitors (ACEI) because
clinically interchangeable generic and brandedamstiexisted within this class. We defined “new” ACE
prescription events based on ACEI claims that aeclwith no ACEI claim during 12 months of
Horizon enrollment previous to the claim. We cortddanultivariate logistic regression, with correcti
for clustering at the physician and patient levielgest whether the probability of new ACEI
prescriptions being generic (vs. brand) was asttiaith having activated eRx.

The EPS group consisted of 319 PCPs whose 28,68#haously-enrolled patients had 400,000
prescription claims; the non-participant group ¢stesl of 2092 PCPs whose 175,623 continuously-
enrolled patients had 2.4 million prescription glai Approximately 99% of the physicians in both
groups were family physicians, internists, and atitiians. The distribution of actual eRx use wittlie
eRx group was bimodal, such that most used theegEnsively or hardly at all. To account for these
differences in use, participating physicians wextegorized into groups of low (n = 167), mediun=(n
91), and high (n = 61) eRx use, based on theimggaverage monthly rates of 0 to <12.5, 12.5 to €50
50+ electronically-generated prescriptions for Honi patients, respectively.

Focus Group Evaluation of Fill Status/Adherence Alert Storyboards

To explore the acceptability and potential valupmsenting prescribers with information about
patients’ adherence to a medication therapy regiméme context of electronic prescribing, we
conducted 3 focus groups among prescribers in Nesey and Washington, DC in November and
December, 2006. Two of the focus groups each declisix physicians, and the third included 8
physicians, one nurse practitioner, and one phasiassistant, all of whom were current users of the
Allscripts system. A flyer describing the focus gps and its $150 honorarium was distributed to
practices in regions where several Allscripts @$iovere concentrated. During each focus group,
participants were asked to view a series of 7 btwayds that showed different ways of presenting
information about a patient’s medications. Develbp collaboration with Allscripts, several of the
storyboards showed the current web-interface ferlscripts e-prescribing system and others dedail
prototypes for non-adherence alerts that coulddsedb data from the Medication History or on adddio
information that would be available from the Fita&is standard. Discussions were moderated and
recorded by a RAND Survey Research Group facilifatod audio recordings were transcribed.
Transcripts were analyzed by 3 investigators ugiegMicrosoft Word comment feature.

Implementation and Evaluation of Electronic Prior Authorization

To assess the potential impact of standardizedreféc prior authorization processes (ePA) on
prescribers’ workflow and perceptions of accesagpropriate medications, we designed and
implemented systems for conducting end-to-end eB®Asactions for Horizon patients. The project’s
limited timeframe and budget demanded that Caremerich conducts PA review on behalf of Horizon,
would need to feed ePA requests into its existiAgé¥iew processes, as opposed to developing parall
review processes and re-evaluating Horizon’s reaetgria. Thus, the questions that Horizon askisin
current PA forms needed to be asked electronidaiHub, Caremark, Horizon, and RAND participated
in comparing the HL7 PA Attachments to the Hori®h forms. Based on the results of this comparison,
allowance for a “custom” question type was madé@PA Attachment format used in the pilot.

Both Allscripts and iScribe built working modulestheir e-prescribing systems for prescribers and
their staff to place ePA requests. RxHub extentdeglectronic prescription routing system to reeei
and validate ePA transactions from Allscripts aéBcribe using the X12N 278 and 275 and PA
Attachment standards. RxHub also built a portal @aremark’s PA staff used to approve or deny ePA
requests, with these decisions being transmitte#l tzathe originating prescriber via the X12N 278



standard. Following the “unsolicited” model propody HL7, RxHub built a file transfer protocol to
distribute the ePA question sets to iScribe andahilpts.

The ePA system was made available to 43 iScribel@rAliscripts prescribers who volunteered to
participate in its pilot testing. To evaluate tlystem, we conducted an online survey of all ePA
participants and conducted site visits to 2 ePAigipants’ offices. Because participants might nave
had an opportunity to request ePA for an actua¢piat the time of the survey, we asked them to
complete a set of test patient cases using thesgBt&m before completing the survey. Other presisib
views of PA processes were elicited through thénerdurvey and site visits described above.

Laboratory Evaluation of RxNorm

To evaluate RxNorm'’s readiness for use in e-presgitransactions we conducted a pilot test to
assess (a) the completeness of its Semantic Glibicg (SCD) concepts for representing the
medications requested in large samples of new pptisns and renewal requests that had been
transmitted between prescribers and retail phamssaoithe course of actual patient care, and @) th
agreement between independent attempts to matbheedication in these samples to a uniqgue Semantic
Clinical Drug (SCD) concept.

SureScripts created a de-identified dataset cantathe drug description and representative NDC
codes from 10,000 SCRIPT new prescription messigefiad been transmitted from Allscripts
prescribers to retail pharmacies in April, 2006attdition, Allscripts created a de-identified datas
containing the drug description and representdND€ code fields from 10,098 SCRIPT renewal request
messages received by Allscripts from SureScriptwark pharmacies in August, 2006. We excluded
prescriptions for medical devices, based on thigiasent of a device flag by Wolters Kluwer.

Three independent attempts were made to matchreaetevice prescription to an SCD. The drug
knowledge base vendors First DataBank and Woltera/&t made independent match attempts using the
NDC codes they maintain in association with theappietary drug concept identifiers (for First
DataBank, the GCN SEQNO, and for Wolters Kluwee, khediSpan GPI). Each vendor then retrieved an
RxNorm SCD for each drug, where available, basechappings that they maintain from their concept
identifiers to RxNorm. Both vendors had updated¢hmappings using the July 11, 2006 release of
RxNorm. One vendor supplemented their matches mually searching RxNorm strings to find SCD
concepts that had not mapped automatically bas¢ldeoNDC codes. To provide a third mapping from
NDC codes to RxNorm SCDs, we created a datasetiaisg NDC codes with SCDs based on the codes
that were included as concept “attributes” in trev&mber 22, 2006 release of RxNorm. We assessed
completeness as the proportion of prescriptionsvfich any match attempt found an SCD and
agreement as the proportion for which all 3 mateénapts found the same SCD. Cases of incompleteness
and disagreement were further examined and capegbri

Laboratory Evaluation of the Structured and Codified Sig Standard

A pilot test was conducted using actual prescnifgito evaluate the Sig standard. We obtained de-
identified Sig strings for the 10,000 SCRIPT newgaription messages that we had used for the RxNorm
evaluation. After normalizing these strings to remminor variations due to spaces, punctuation, and
common spelling errors, we then rank-ordered thguenSig strings based on their frequency of
occurrence in the sample. From this list of uni§igestrings, we selected a purposive sample of 45
strings for mapping into the Structured and Codifgég format. Thirty four of these strings wereesttd
such that, in aggregate, they would make use ofaasy fields as possible within the Structured and
Codified Sig standard. These selections were thpplsmented by including the 3 most common Sig
strings in the sample and 8 additional Sig strihgs$ were selected at random.

An Excel spreadsheet was created for mapping iddaliSig strings into the key fields within the
Structured and Codified Sig format. For each ofdtamdard’s 14 segments, the spreadsheet provided
cells for representing each field except for tledds that would contain a controlled vocabularye;od
code system identifier, or code system versiomotal, the spreadsheet provided for using 45 fields



Since a definitive list of SNOMED codes for eadldihad not yet been completed by the task groep, w
asked expert reviewers to map Sig strings usingeitms that they would expect SNOMED to contain for
each field. Four reviewers were selected basedistirgy collaboration in our coalition plus one exp

on the SNOMED coding system. Three reviewers aagmhcists or PharmDs who are members of the
NCPDP Sig Task Group and one reviewer is employeiexiHub.

One of us (SN), a pharmacist who was involved @ating the Sig standard, then used the Excel
spreadsheet to create a reference mapping fob &igtstrings. The mappings for 3 Sig strings fthm
sample were selected for use as low-, medium-hagtdcomplexity examples of the mapping task. The
four reviewers noted above were then given 21 efréimaining 42 Sig strings to map, assigned at
random such that each Sig was mapped by two rewseweaddition to our own pharmacist expert.

We analyzed the results of this exercise to comitereepresentations generated for each Sig string
both qualitatively and quantitatively to determimeether different reviewers mapped the Sigs idaftyic
and if not, to identify areas of discrepanciesqUantitatively analyze the degree of agreemertten t
representation of each Sig, the spreadsheets wiganed” by standardizing capitalization and remgvi
extraneous prepositional phrases (e.g., fieldsatoing “in a thin film” or “as a thin film” both beame
“thin film”). Excel spreadsheets were manipulatedte data could be imported into Microsoft Access,
and queries to identify instances of agreement weeeuted. Each Sig had a total of 3 mappings for
comparison: one by our expert pharmacist, and tyvother reviewers. All 3 reviewers’ judgments were
given equal weight in the comparison. We examinegtall agreement considering all the fields thateve
used for a given Sig, and we also examined thesaggat among reviewers within each segment for
comparable Sigs.

Results

This section presents the study’s principal findiagailable to date, organized by standard, with on
additional section for findings related to overalbrescribing adoption. It is important to recognitzat
data collection for many parts of the study wasctaed in late December, 2006, due to difficulties
study recruitment and in secondary data prepardfions, analyses are ongoing for many parts of the
study. Nonetheless, this section presents the gsiods and recommendations that can be made based o
the analyses completed to date.

Implementation of E-prescribing

Recruitment for the Horizon E-prescribe Progranfedéd for each of the participating point of care
(POC) e-prescribing vendors. Allscripts sites we@uited through outreach to physician-leaders at
larger medical groups that generally had more 8hphysicians per office. InstantDx recruitment was
targeted to a few medical groups having a spepifictice management system that the InstantDx
product was designed to work with.

iScribe participants were recruited from an eligipbpulation of 6200 individual physicians who had
been responsible for more than 500 Horizon BCBSMSquiption claims in the previous year and who
were practicing in offices with 5 or fewer physitéa Recruitment was conducted in phases, with each
phase including 1 to 5 direct mail pieces (desoglihe benefits of e-prescribing and its ease of
implementation through the Horizon program), withidw-up by field sales staff and/or members of the
Horizon provider relations team. The first phasgeated prescribers above the 80th percentile oizidor
prescribing volume. Subsequent phases targeteeinnaertally lower-volume prescribers as well as
following up with non-responders from earlier pleasks the program was nearing its enroliment
capacity, the number of outbound direct mail piesarst was reduced, and the lowest 20% of eligible
prescribers received no direct marketing. In ateat marketing was distributed to 4900 prescribers
Several hundred prescribers who did not receiveuitaeent also responded, having learned of the
program through word-of-mouth or through partngrshith a targeted prescriber. Physicians who
volunteered for the program without having beemuiéed were also allowed to enroll.
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The iScribe target of 700 enrollees was achievts edcruitment over 9 months and the program
was extended to admit a total of 770 prescribedslifonal volunteers were put on a waiting list. tGé
770 enrollees, 630 (82%) had been among the otigiiggble population and 140 (18%) had not (most
originating < 500 claims per year for Horizon BCBEpatients); 585 (76%) had been sent marketing
materials and 185 (24%) had not. Thus, among thiwbeereceived recruitment, 12% enrolled (585/4900).

For each system, enrollees were screened for apgi®nternet access and practice management
systems, had the necessary wireless and PDA hadmstalled, and then received training on theesyst
before being considered activieable 3 shows the activated participant count by montrerh system.
By December, 2006, iScribe was installed and aieto/éor 770 physicians, the Allscripts system was
installed and activated for 150 physicians, andris&antDx system was installed and activated or 3
physicians. A total of 80 iScribe enrollees andMI8cripts enrollees withdrew from the programheit
before or after activation. Those who withdrew weglaced from the waiting list, making the effeeti
withdrawal rate 12% for these 2 vendors (128/104B¥ reasons that enrollees gave Horizon for
withdrawal included an inability to make the systeork for their practice, switching to a full EHR
system, and switching to a different e-prescrilpnggram that was being sponsored by Aetna.

Table 3. Withdrawals and net participants by monthin the Horizon BCBSNJ E-Prescribe Program

2005 2006

J F M A M J A S [¢] N D J F M A M J J A S o N

[

iScribe
Tot. Activated 11 27 73 132 161 219 307 369 450 552 638 663 713 726 737 744 757 T»7 760 764 765 77

Withdrawal 7 17 1 17 8 4 5 3 3 12 3
Allscripts

Tot. Activated 2 11 22 22 48 65 77 83 122 132 140

Withdrawal 3 10 20 3 5 7

InstantDx, Tot. Activated 19 31 34 34 38 38 38 42 40 39 3}
iScribe users in the program have generated adbiaP8 million electronic prescriptions since
January 2005, with prescribing rates increasingdeember 2006, when the average volume was 111
prescriptions per month per prescriber. Of thessgriptions, about 44% were transmitted electrdiyica
with the rest having been printed and given topthigent. iScribe’s electronic transmissions ard gin
the SCRIPT standard, with transmissions to retadlsome mail-order pharmacies being handled by the
intermediary MedAvant, which converts some transioiss to fax depending on the pharmacy.
Allscripts users in the program have generated8&7pescriptions since January, 2006, with 11,197
generated in November. Of these prescriptions, @&¥ transmitted electronically, 54% were faxed
directly to pharmacies, and 9% were printed forgagent.

RxHub estimated the number of X12N 270/271 Eligi{pithecks originating from Allscripts and
iScribe users in the Horizon program (based on Biensey Zip codes). In the last half of 2006, the tw
vendors together averaged 173,074 checks per meitthan average success rate of 44%. Eligibility
checks per month ranged from 68,056 to 477,124rapgly because a large number of eligibility cleeck
may be generated when new e-prescribers are broaghe.

Physician Site Visits The 12 practices that participated in site visitsged in size from 1-6
physicians and 2-11 staff. Of these, only fiveatistl and fully implemented e-prescribing. At thegtes
the system had been installed, one or more pressritad stopped using it, but their office staff
continued to use the program for transmitting ne@sgriptions and/or prescription renewals. At two
sites, the system had been successfully installethk practice had discontinued its use altogether
Finally, two sites had cancelled or postponed imitefy their installation of the program. A key
difference among the practices was their relatignshoutside sources of information technology
support. Several successful practices had accéEsstpport through their affiliation with a commityn
hospital. Additionally, the practices that discontd use experienced what they perceived to be
significant delays in getting IT support from th@rescribing vendors.

Physician Survey Among e-prescribers who responded to our physsisvey, 37% reported using
the system to write all prescriptions except DEA&Iule I Medications, 46% reported using the syste
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for some prescriptions, and 17% reported no longarg the system for any prescriptions. Among those
in the latter two categories, the top reasons g{vated “agree” or “strongly agree”) for not usitig e-
prescribing system included technical problems withPDA such as network connectivity (88%), and
patients being absent from the PDA (83%); somevdsatfrequent barriers included pharmacies not
reliably receiving and processing the prescriptiemst electronically (47%), the system taking tacin

of the prescriber’s time (42%), and insufficieraiting (23%).

All respondents to our survey had relatively higbres on a computer attitudes scale that we adapted
from an existing instrumeh(6 items, maximum score 30 points, Cronbaci¥8.90), but computer
attitudes differed significantly between those wguit using the system, those who use the system for
some, and those who use the system for nearlyedtgptions (means 21\8.23.8vs. 25.4,
respectively, ANOVAP=0.003). Computer attitude scores did not diffgniicantly between the e-
prescribing group overall and the survey’s congrolup (means 24\s.24.5,P=0.4). Of note,
physicians in the control group had signed up fprescribing but had been put on a waiting list.

Formulary and Benefit standard (F & B)

Work process model In simulating the potential effects of implemeaugtihe F&B standard, we
assumed that without the standard e-prescribinggscan prevent 50% of insurance coverage
exceptions (that would warrant a pharmacy call-pagkpresenting generic alternatives. We assumed
that F&B data enables a further improvement to @ne80% of callbacks, with the number of such phone
calls estimated to decrease from 3.3 to 2.2 pem&dDprescriptions and from 1.7 to 1.1 per 100 wehe
prescriptions. However, prescribers’ attending®more complex F&B information was estimated to
require an average of 5% more prescriber time coedpaith generic alternatives alone. This largely
neutralized the time savings in telephone callsdowinstream rework for prescribers (1% net time
savings with the standard), but it resulted in gpeeted savings in staff time by 7% for new prggmns
and 8% for renewal prescriptions. We did not attetm@stimate the probability of patients’ ultimigte
not obtaining the medication given an insurancescage exception.

Site Visits. Participants in the post-e-prescribing implemeaiesite visits had varied opinions about
the benefits of formulary and benefit informatiédm office manager at one site related what happened
when the information in the system did not matahittiormation that pharmacists had, saying “l was
caught in the middle ... It was just [the] pharmasgsfing, ‘No, it's not covered. It's not going thugh
my system,” and the doctor saying, ‘Well, it's ggithrough mine and it’s fine.” A physician at ahet
site expressed a somewhat different opinion, sdyitignk it's a hundred percent accurate, as far a
formulary... we don't listen to it, but we know.”

Physician Survey E-prescribers responding to our online surveyndiddiffer significantly from
non-e-prescribers in their perceptions about thebrar of calls they get about drug coverage problems
the time they spend dealing with calls about draxecage problems. In addition, e-prescribers hagkdhi
perceptions about the value of the drug coveraigenration they received. For example, 29% agreed or
strongly agreed, 41% were neutral, and 30% disdgrestrongly disagreed with the statement that e-
prescribing drug coverage information reduced taber of calls to their office from pharmacies and
patients regarding drug coverage problems. Paorepivere slightly more favorable toward the
statement that e-prescribing drug coverage infdondtelps in managing patients’ costs (39% agree or
strongly agree, 37% neutral, 24% disagree or slyatigagree).

Technical Expert Panel The expert panel identified several problems, tinasiggregate, lead to
F&B data being absent for many patients. Firststhedard assumes that the patient’s current drug
insurance plan is identified through a successligilitlity check, but these checks often fail f@asons
that include plans’ non-participation with RxHuliffefences between the provider and the health jplan
patient identifying data (e.g. DOB, zip code erypand some patients being uninsured. One panelist

2 van Braak JP, Goeman K. Differences between gecenaputer attitudes and perceived computer atetu
development and validation of a scale. Psychol Rep3 2003/04;92(2):655-60.
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observed that the usefulness of F&B data “is diyaetated to the number of successful eligibility
transaction matches in terms of identifying a pdtiEven though the PBMs [affiliated with RxHub]
combined probably cover 50% to 70% of covered linghe country, our experience has been around
30%. In many cases, the number is lower and canfk@mn practice to practice even within the same
geography.” Another POC system vendor panelistrobgeThere is a need for expansion of eligibility
and formulary to additional payors.” (In the U.Semll, RxHub estimated that its coverage rategean
from 15% to 96% among different Metropolitan Stiate Areas). POC system vendors also criticized
the absence of recognizable health plan names peivided in the “Cross-reference List” file, agsth
prevented its use for looking up patients’ coverapen the eligibility transaction fails.

Panelists also identified problems with the accpiEd=&B data arising from the use of
representative NDC codes as drug identifiers. “Beeaf the potential differences in NDC number,
items provided in the formulary & alternatives $ilmay not result in a one-to-one match on the vendo
side. The impact of this is that when the physichooses a drug, he or she may get erroneous farmul
error messages or no message at all.” Panelista®astically supported the development of RxNosm a
the standard drug identifier for F&B. “RxNorm woubg great if fully implemented across the board,
including OTCs,” observed one panelist.

Differences in coverage among different employgelgroups within individual health plans is
another major source of inaccuracy in the F&B gasented to clinicians. “Current process is at a
representative level, so member-specific excep@mmsother variances are not accurately reflecteéla
F&B display,” explained one PBM Panelist. “Repraséive level means at a client [health plan] level
For example, one client may have several groupshwiniave varying F&B information, however only
one representative F&B is displayed,” clarified teo.

Another usability problem with the standard is viaeiance in its use among health plans and PBMs.
As one panelist summarized, “One payer/PBM may st F&B lists while another supports only
one. One payer/PBM may provide optional data elesn@hile another doesn’t.” This creates difficedti
in presenting clinicians with consistent coveragenmation. One POC system vendor panelist notad th
“different F&B data providers have different reaanrents on the presentation of some of the eleneénts
the data ... that require great effort to accommadieltiple eligibility occurrences lead to [furtlje
difficulties in deciding on appropriate informatipnesentation.” However, one F&B file, the formylar
status list (FSL), was used by all panelist comgs&nl o further assess the industry’s use of difiteiFé&B
files, RxHub counted the number of downloads farhdist. Each list is provided by a single PBM but
they sometimes contain data for several of the BBiMalth plan clients. Thus the download count
depends on the number of distinct lists that PBMspaiblishing, the number of POC vendors
downloading each, and the frequency of refrestirgists. In the last half of 2006, RxHub was
providing average downloads per month of 728 fdr,FE® for ALT, 21 for COV, and 2 for COP files.

Claims data. Preliminary results of multivariate logistic regstgon modeling show that the
probability of generic use for new ACEI prescripischas increased over time for all prescribershigit
users of the EPS had a significant additional imeedn their likelihood of prescribing a genericAAC
after the date of eRx activation vs. before (OR5; @ = 0.02), whereas no significant difference wa
found for low or medium eRx users or controls. Gendrug use was also significantly associated with
patient income (OR = 0.95 for each $10,000 incr@as@nual household income) and Hispanic race as
estimated by patient zip code data (OR = 0.69) t@bimg for these factors, no significant assaciat
was found between generic ACEI starts and patigat gender, or black race. Among ACEI prescription
refills we found no significant association betwgemeric use and the level of EPS use or non-use.

Because of unanticipated difficulties in Horizod&ta preparation, we were unable to complete the
analyses we had proposed to evaluate patientstateto medications and rates of hospital setsee
before the project’s terminus.

Conclusions and Recommendation®verall, our study shows that aspects of the NCP&B
standard have been successfully implemented ameagety of e-prescribing partners, but that techhi
and implementation factors with the standard aobaily limiting the benefits it can deliver. These
limitations translate into the mixed opinions thet observed in our prescriber survey about valubef
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drug coverage—related information that they canBaeghermore, prescribers probably cannot disisigu
F&B informationper sefrom coverage-related information that was dispthipased on other sources,
such as generies. brand status and the custom alternative-drug rgesdhat iScribe had implemented.
Thus, although we found a jump in the rate of genese for new ACEI prescriptions after eRx was
activated and fully used, this effect cannot belatted to the F&B standard, since the standard dot¢
represent the generic vs. brand status of indivichealications.

Overall, we did not find sufficient evidence to meak strong recommendation either for or against
making F&B an Initial Standard for e-prescribingMels of experience with the “formulary status’list
component of the standard appear to be high, bpa#icipants in our study are currently interfagi
with RxHub. Thus, we cannot comment on the readinédustry participants that do not currently
work with RxHub, including some state Medicaid tieglans. The benefits of using the formulary statu
list alone are also unclear. Levels of experienitk ather parts of the standard are much lower,thad
inconsistent use of these parts suggests the neetbfe research and coordination within the ingust
before these could be mandated. The copay fileaappe be particularly underused, given that the
patient'smedication costs should be the prescriber’s pgrast consideratioh.

The greatest near-term potential for improving afiste standard is the further development of
RxNorm to serve as the preferred drug identifieradidition to improving the accurate use of F&B
information, RxNorm would likely reduce the worketked to maintain F&B files, making it more
feasible for health plans to deliver more complei® information. The F&B standard currently has
fields to support the use of RxNorm, so no changmdd be needed in the standard itself. Additional
pilot studies are needed, however, to demonstraioRn’s coverage of current F&B data and which
concept identifiers would best fit the needs ofaltidnt F&B files.

More research and development is also neededablistt a “real time benefit check” transaction that
could confirm a specific patient’s coverage fopadific drug and dose that has been selected by a
prescriber. RxHub has developed such a transagtibit is currently being used by only one of iBNP
clients. Further studies should investigate the@{p which this transaction could increase tts-co
effectiveness of prescribing decisions and redneegdwork associated with the coverage exceptluats t
continue to arise due to the inability of the F&&dh standard to represent individual-level coverag

Medication History standard (Med Hx)

Work process model Our work process model for the Med Hx standaodi$ed on its capacity to
enable safety alerts based on more complete maxlidatts (e.g., reducing drug-drug interactiond an
therapeutic duplication). In addition to preventadyerse drug events, this information could improv
work process efficiency by reducing the need farpfacies to call prescribers back for safety proble
they detect. Med Hx data could also be used bycpbess to monitor whether prescriptions they have
written are being filled or refilled by their paties, but we did not model this effect given theitioldal
problems that providers see in assuming this g#e {ocus group results).

In simulating the Med Hx standard’s effects, ousdsaase estimate of the rate of potential safety
problems was 0.3 per 100 new prescriptions and8et3.00 renewal prescriptions. The degree to which
Med Hx improved safety alerts was varied in a g@tilsi analysis from 50% to 100% (base case 80%).
Our results suggest a small (less than 1%) timmgavor both providers and pharmacies, basedbn 0.
to 0.2 calls reduced per 100 prescriptions. Theusrof time saved is linearly related to the levkl
improvement in safety problem detection enablethkystandard.

Site Visits. Although prescribers and office managers who wesgviewed in post-implementation
site visits appreciated having access to medicatioattheyhad previously prescribed, they did not seem
to be aware that they could access claims-basedtatieh history data. One provider summed up this
commonly-held view, saying “It'll basically have atever we input for the patient, but patients gbero

% Bell DS, Marken RS, Meili RC, Wang CJ, Rosen Mo& RH. Recommendations for comparing electronic
prescribing systems: results of an expert consegmauess. Health Aff (Millwood). 2004;Suppl Web
Exclusives:W4-305-17.
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doctors, and if they aren’t using that system,dlsano information there as far as what they pibecso
that’s a big limitation. That's huge.”

Physician Survey Overall, only 37% of e-prescribers reported béamgiliar with how to access the
downloaded Med Hx information that was availabl¢hieir system. Among those reporting familiarity
with this function, only 16% reported using it @itfoften or very often.

The survey also asked both e-prescribers and rmessribers about the value of the information that
they typically have about their patients' medigatiistory. Compared to non-e-prescribers, e-prescsi
were more likely to agree or strongly agree witlteshents that the medication history informatiagyth
typically have enables them to identify clinicaityportant drug-drug interactions (83% vs. 67%, B2D.
and to prevent callbacks from pharmacies for paksafety problems (68% vs. 54%, P=0.01). However,
they did not perceive any greater ability to idigntnedications prescribed by other providers that
didn't realize the patient was taking (65% vs. @&dgree or strongly agree, P=0.4).

Technical Expert Panel In assessing the overall data quality and usglifithe standard, panelists
observed that outright errors in Med Hx data are,aut POC vendors expressed difficulty in usingd\
Hx data because many important fields, includirggghrescriber’s identity, the Sig, the quantity
dispensed, and the dispensing pharmacy, are optiodaare often left empty. The lack of this
information hinders reconciliation with prescript®generated through the e-prescribing system.
Reconciliation is hecessary to use Med Hx recardaitomated alerting without generating large
numbers of false alerts. Some POC vendors saidhthégiven up on reconciling medication historyadat
and they drive alerts only from prescription dduat they originated. Others described having iregest
more in complex reconciliation algorithms, but wi®% success at best.

Another major usability and interoperability prami¢hat panelists cited was the lack of an adequate
drug identifier. Med Hx records generally use tispdnsed drug’s NDC code, but as documented
elsewhere in this report, NDC codes often cannatdoairately mapped to the drug compendia that e-
prescribing systems use internally. The panel esidistically supported the development of RxNorm to
improve drug representation, one saying “If RxNdmaecomes a reality and this value is stored on the
history, it will make the drug alert checking timatich better.”

Panelists also pointed out that retrieving Med &lies on the patient’s being identified through a
successful X12N 270/271 Eligibility check, and iamy practices half or more of Eligibility checkd fa
One point of care (POC) e-prescribing vendor shidtder for this medication history to be used
effectively, it should be available in a consisteva@nner for the majority of the patients being nugabby
a provider or practice. In areas of scarce PBMecaye, for example, providers do not find this
information useful even when available -- a keyhilgg concern.”

Claims Data. In a preliminary analysis of potential drug-dintgractions (DDIs) in our claims data
set, we identified prescription claims that woulditate the patient’'s simultaneous possessiontbf bo
medications participating in one of the 25 mostese\DDIs? Among 2.8 million prescription claims for
patients of e-prescribing and control physicians,detected a total of 1780 such potentially-seizédé
events, for an overall rate of 6.4 events per ID@I@scriptions. The DDI event rate increased dvera
from the pre- to the post- EPS period (from 5.8.®events per 10,000 Rx, chi squBre0001).
Attributing each event to the prescriber of theoselc(incident) prescription, 153 were attributatiold&=PS
prescribers (7.4 per 10,000 Rx}. 1021 to control-group prescribers (6.4 per 10 R&) and 606 to
prescribers in neither group (6.3 per 10,000/Rx001). The pre- to post- increase did not differ
significantly among groups. Among the DDI eventst tivere attributable to an EPS or control prescribe
the same physician had prescribed both drugs imtbeacting drug pair for 53% of cases; for thieeot
47% of cases, the two interacting drugs had beescpbed by different physicians.

* Fick DM, Cooper JW, Wade WE, Waller JL, Maclean BRers MH. Updating the Beers criteria for potaiiyi
inappropriate medication use in older adults: tsspfl a US consensus panel of experts. Arch Ined. 2003 Dec
8-22;163(22):2716-24.
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A preliminary analysis of claims data also showthIchange in the incidence of new prescriptions
for potentially inappropriate medications amonggyes over 65 years of aga either the EPS group
(0.63% to 0.65% of prescriptions) or in the cong@up (0.69 to 0.68% of prescriptions).

Conclusions and Recommendation®verall, the feedback from our expert panel wontticate
that the structure of the Med Hx transaction isqad¢e to deliver valuable information about pagént
medications, but this value is being underminedhieydata’s inconsistent availability and usability
problems that make it difficult to reconcile thaal# provides. The beneficial effects of e-prasiag that
our survey respondents perceived in drug-drugactems and in preventing safety-related callbacks
were probably not attributable to Med Hx data, gittleat POC vendors are generally unable to use it f
safety alerting. This finding is corroborated by @oding that survey respondents did not perceivg
greater ability to learn what other providers hegspribed.

Thus, we would recommend pursuing further improveismién the implementation of Med Hx before
making it a mandatory e-prescribing standard. &hegrovements would include testing the additibn o
RxNorm codes to unambiguously identify the drugsspribed and testing the use of the National
Provider Identifier (NPI) for prescriber identiftb@an to enable better reconciliation of medication
histories. Panelists also suggested exploring venebie originating SCRIPT prescription identifieutd
be included in Med Hx records. This would allow mwveore accurate reconciliation, and a field is
available in the NCPDP Telecommunications stanti@ticould be used to transmit this data to the
PBM. However, carrying this identifier through teetMed Hx transaction would require more extensive
changes in the PBMSs’ claims databases for pregamgpthat today remain a small minority of all ohsi

Fill Status Notification standard

Technical Expert Panel The RxFill transaction of the NCPDP SCRIPT staddantinues to be
rarely used in the industry and few members ofpaurel had attempted to implement it in production
systems. However, the panel was able to discugsaespects of the transaction’s problems and
potential benefits. Our panelists representing malommunity pharmacists indicated that at lsaste
would need to implement new software systems teucaphe dispensing and return-to-stock events
needed to trigger RxFill messages. POC prescribystem vendors also indicated that reconciling RxFi
messages with the original prescription could @lsahallenging because the originating SCRIPT
reference number is an optional field. Although tila@saction might provide information that prelsers
could use to improve medication adherence, separalists observed that there is no marketplace
demand for RxFill. As one participant put it, evédra physician wants it, who is going to pay f¢?"i

One panelist suggested that using the RxFill (aispd) message alone could suffice for non-
adherence alerting, since the lack of a messad@wvabme specified time interval could be used to
trigger an alert. However, another panelist obsktiiat the existence of opt-out mechanisms would
undermine this mechanism, even if implementatioRxfill message was mandated saying, “If patients
are opting-in or opting-out ... then [if] the physinidoesn’t get a ‘filled’ response what does the
physician know? Maybe | opted out. They can’tlyedétermine that it was filled, and they can’t
determine that it wasn't filled.” Panelists wereatoncerned about mechanisms for letting patimgpits
in or opt-out of providing this information. Onaid, “The process of setting-up and maintaining the
[opt-in or opt-out] indicator would be significatMumerous interfacing systems would need to chémge
allow for modification of this indicator.” Howeveanother said, “that's something that can be aesig
for and | think that having a patient opt in or ofithis is probably something on which we shouid d
more research.”

Fill Status Alerting Focus Groups As anticipated in the NCPDP white paper on thieStatus
transaction (described the Scope section), thedts users who participated in our focus grougs h
significant concerns about the new burdens thaSKiltus alerting could place on their time andrthe

® Malone DC, Hutchins DS, Haupert H, Hansten P, @ar8, Van Bergen RC, et al. Assessment of poteditiaj-
drug interactions with a prescription claims datgham J Health Syst Pharm. 2005 Oct 1;62(19):1®2B3-
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offices. Prescribers were generally interestedhietiver their patients are taking what is prescrioed
they want to take action based on this informatidowever, most indicated that their adherence
monitoring activities were limited to the patiemgivand that they would not have time to telephone
patients about failures to fill or refill presciigms. Time was also cited as a barrier to discgssin
adherence during the patient visit. A minority obyiders had some familiarity with the existing tigra
in the Allscripts web interface for browsing thdipat's Med Hx records.

There was significant concern among prescriberstai@wv medico-legal liability that could result
from the existence of non-adherence alerting. Algtosome debated whether the ignorance that
generally exists today would be any protection, paeicipant summed up the concern by saying “I can
imagine lawyers using it in instances to say ‘Yoerevaware Mrs. S wasn't taking her medications. Why
didn’t you take greater steps to encourage her tange before she had this stroke?”

Conclusions and Recommendationg.he Rx Fill function of the NCPDP SCRIPT standaoa s not
appear ready to be included among Medicare’s Ir8tiandards for e-prescribing.

We recommend that further research be undertakieletdify specific circumstances in which
medication adherence could provide a sufficientrretin terms of health or cost savings in reduced
service use, to make the financial incentive forgitians and pharmacies sufficient to develop and
support RxFill. Such adherence programs might begbgay-for-performance programs for physicians
or medication therapy management programs for pheies.

Confidentiality and privacy issues around RxFilbsld also be better addressed by the industry.
Additional research on both patient- and physide| opt-in or opt-out needs to be conducted. I&vhi
standards and systems would need to be modifiedgport this, members of the industry believe that
implementing opt-in or opt-out programs would basiele if the financial incentives are adequate.

Electronic Prior Authorization standards

Physician and pharmacy site visitsBoth physicians and their staff viewed the tradiéibPA
process as burdensome and time-consuming. A nuseaite visit summed up this feeling when she
said, “I hate prior authorization(s). | hate the#th a passion because of the time they take.” A
physician at another pilot site observed that thditional PA process “takes time away from truggua
care.” lIts purpose is viewed as cost savingshferealth plan, and the perception is that the iglan
guestioning the prescribers’ clinical judgment. ‘#re about the bottom line. Hopefully we can gtite
an equally effective medicine,” said one ePA pilbysician. “The doctor should have the final sajiea
than the insurance agent,” said another. Someedeaulcthat the PA process occasionally has eduaation
value. “Occasionally (the criteria sets) are uktfaid one site visit participant. However, other
prescribers admitted to answering the PA quesiiomghatever way they think will result in approval.
“Basically, you have to say what the insurance peg@ant to hear,” said one pilot physician. “I
frequently lie, yell or scream,” said another pligi. “It's a guessing game. What does it takgetiothe
job done?” observed yet another. Physicians alsateed to avoiding medications that require PA.
However, without e-prescribing, there is no comsistvay of identifying which drugs require PA.
Instead, the need for PA is generally discoveredmthe pharmacy submits the claim to the PBM.
According to our pharmacy site visit, all but or@MPwith beneficiaries in New Jersey require that
pharmacists return the prescription to the presctid complete the PA request.

Prescriber Survey.In our online survey, nearly all physicians agreedtrongly agreed with the
statement that the PA is frustrating for them (91 for their patients (91%). We also asked
prescribers to estimate the average time that gaghin the PA process takes and we asked thenperice
the time that each step is completed by staff réatien by them personally. Adding the steps togethe
prescribers average estimate for the total timele@¢o complete a PA request was 36 minutes, which
broke down to 23 staff minutes and 13 physicianutas.

Working prototype development.In designing its Attachment standard for electrairieg PA
(ePA), HL7 assumed that the industry would be mgllio use a single set of standardized questians fo
pre-defined drug categories. However, we fount\they few of the questions developed for the HL7
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standard were useful for the PA review processatsHbrizon conducts. Furthermore our Coalition
partners questioned the concept of being ableatwlsrdize drug PA questions, at least in the reear.t
Their primary concerns were that (1) the wordindg?afquestions is sometimes carefully tailored t@me
the needs of specific health plans or even spegifiployer groups within health plans and (2) that P
criteria often need to be changed quickly in respdie changes in knowledge about pharmaceutical
effectiveness, risks, and costs. This kind of taipand rapid evolution of PA criteria could nat b
supported by the process proposed for the HL7 B&latnent, in which each change in a data element to
be collected in PA requests for each drug clasddmoel balloted by the SDO.

In implementing systems for conducting ePA in alghaient care, we found the combination of the
X12N 278, X12N 275 and HL7 PA Attachment to be cemsbme, with a difficult learning curve.
Nonetheless, we were able to construct a workistesy using these standards after modifying the PA
Attachment standard to allow for custom questitias the health plan could specify and for a fre¢ te
question that prescribers could use for open-eesdatments on the patient’s particular clinical it

Survey of ePA pilot usersOf the 62 prescribers who pilot tested these eRtesys, 3 had
undeliverable email addresses and thus never ezteaiv invitation to the online survey. Of the remag
59, 27 (46%) completed the survey before the enbleproject. Of these, 10 were Allscripts useis &n
were iScribe users. Overall, users expressed faloogpinions about the ePA process. After compiegin
set of test PA cases, ePA participants in our ergiurvey overwhelmingly rated the ePA process as
potentially less frustrating for patients and prdsrs alike. During the 2—3 months that the eP#tean
was available for our users, only one ePA transaatias conducted for an actual patient. However,
preliminary analysis of prescription claims haswhawirtually no missed opportunities. Overall,
prescribers seemed to avoid prescribing PA druge ith@n we had anticipated, and we also found that
PA requests were unnecessary for many Horizonmati&sed on a group-level coverage check.
Analysis of these findings is ongoing.

Work process model The Electronic PA standard is modeled as fatiiggmore efficient and more
complete PA requests, which in turn can reducet ¢ghals, phone calls from patients, PBMs, and
pharmacies. Our data suggests PA is required faneorder of 1.5% new prescription and 0.75% of
renewals, and that a significant amount of timeeisded to file a request. The workflow simulation
model assumed the total time spent on completirgvarage PA application would reduce by half for
both prescribers (from 13.8 to 7.5 minutes) and gtaff (from 22.7 to 12.4 minutes), and the numtie
phone calls would drop from 3 to 1 when an e-pibsgy system is enabled with the standard. The
simulation result shows, in comparison with theetispent with basic e-prescribing, that the PA stecshd
could result in 4% time savings overall for prelsers and 35% time saving for staff per 100 new
prescription, and 2% and 38% respective time sapardL00 renewal prescription. The time saving is
robust, although the amount is depending on thegeace of PA requirements and the time spent on
filing an application.

Conclusions and RecommendationsThough electronic prior authorization (ePA) appears
promising for improving workflow and the efficieneynd acceptance of PA, we would recommend
against adopting the proposed ePA standards & Bitindards, given that they needed significant
modification to support actual PA processes inmiot study. Additional research is needed to nihlee
ePA standards more usable, to integrate them watte mccurate indications of the need to obtain &A f
individual patients, and to estimate the potemtigts and benefits of transitioning to an electréti
infrastructure.

RxNorm

Completeness of SCD conceptl the sample of 10,000 de-identifiadw prescriptions79 were
excluded for having all-zero NDC codes, leaving BpRescriptions with 1964 distinct NDC codes. An
additional 132 prescriptions were flagged as reprsg devices, leaving 9789 non-device prescmgtio
using 1912 distinct NDC codes. For 148 prescrigifin5%), no matching SCD was found by any of the
3 independent efforts (using First DataBank, Medigmr the RxNorm distribution). Among the
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prescriptions with no matching SCDs, 93% were muitiimins, bowel preparations, drugs packaged in a
drug delivery device, or other packages containiioge than one distinct clinical drug, such as multi
phasic oral contraceptives. Among the prescripttbasdid match to an SCD, all 3 matching efforesev
successful for 8956 prescriptions (91.5%), andi®dr prescriptions (5.7%) had an SCD match by 2 of
the 3, and 131 (1.3%) were matched to an SCD byamé of the 3 efforts. One effort had a modestly
higher matching rate, having found SCDs for 96@spriptions (98.1%), compared with the other two,
which found matches for 9236 prescriptions (94.4%) 9270 prescriptions (94.7%).

All 10,098renewal requests our sample contained valid NDC codes; 63 wirgged as devices
and excluded, leaving 10,035 non-device requesgtyg U660 distinct NDC codes. Of these, 47 (0.5%),
did not match to an SCD. These missing conceptslyrfed in the same categories as the concepts
missing for new prescriptions, listed above (968@)other 48 prescriptions (0.4%) were matched to an
SCD by one of the 3 efforts, 163 (1.6%) by twoh# 8, and 9777 (97.4%) by all 3. The 3 individual
efforts were similar in their success rates, figd8CD matches for 97.8, 98.9, and 99.3%, respdygtive

Of all the NDC codes that did not match to an S@DIding both new prescriptions and renewal
requests), only 10, representing 25 prescriptiaaese actually missing from the RxNorm distribution
files. The remaining NDC codes were mapped to ‘i€ihDrug” or “Branded Drug” concepts that we
were not able to link to specific SCDs.

Agreement between independent SCD match&xNorm is intended to provide a single SCD
identifier for each clinically distinct drug that currently available by prescription. Thus, whee $CDs
returned by independent matching efforts on theesprascription do not agree, there has either bren
error in matching to the correct RxNorm concepamunresolved synonymy in RxNorm itself, with more
than one term being available for the same clirdcay concept (essentially, an RxNorm editing grror

Among the 9510 new prescriptions in our sample hlaktat least 2 independent SCD matches, there
was a disagreement among the SCDs for 592 of #sepptions (6.2%). There were 411 such
disagreements among renewal requests (4.1%). Mdstse disagreements fell into one of a few
categories, the most common being matches to titev&c the Salt form of the same drug, and to a
general vs. a more specific XR form of the same@deug. 12-hour XR). Other mismatch categories
included matches to an erroneous strength, ingnedie dose form. We worked with the National
Library of Medicine (NLM) to further characterizee root causes of these mismatch errors. They
identified 234 distinct SCD pairs that had beenamed to the same prescription or renewal request. F
46 of these (20%), one of the SCDs that was usedvandors had been changed to “obsolete” status as
of the current RxNorm release (i.e. synonymy haglaaly been identified). Another 70 of these (30%),
upon review, appeared to represent unrecognizezhgymy that RxNorm editors now intend to resolve.
Analysis of the remaining 118 SCD disagreementsgoing, but preliminarily they appear to be due to
errors in one of the NDC-to-SCD mappings that wesed by one of the matching efforts.

Conclusions and Recommendation®verall, RxNorm contained SCDs matching 99% of589
new prescriptions and renewal requests; many aktihassing fell in the category of drug delivery
devices or packages, which is a new term type otiyrbeing added to RxNorm by NLM. The
disagreement rate in using RxNorm was higher, bdtsagreements due to unresolved synonymy,
almost half had already been resolved by NLM editorthe last year and NLM’s experience in using ou
feedback suggests that they may be able to actelbeir resolution of remaining synonymy based on
reports such as ours. Other mismatch problemslalg Hue to inconsistencies in NDC codes, which
could not be easily resolved by NLM. However, ND@#es probably cause at least as many mismatches
when representative NDC codes are used as drutifielen

These results indicate that RxNorm may be readyderas an interlingua for unique drug
identification in e-prescribing transactions. Howe\since industry experience with RxNorm remains
limited, we recommend that it undergo further tegtnd demonstration in production before its ase i
mandated in e-prescribing transactions. Of notefahe NCPDP standards we evaluated includedield
for RxNorm codes, so ho modifications in the stuoetof these standards would be necessary to begin
incorporating SCD identifiers. Given the strongdeethat we identified for better drug identifieos t
improve the usability of both the F&B and Med Hartsactions, this testing should be a high priority.
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Structured and Codified Sig standard

The sample of 10,000 new prescription messagesgdad| 2217 distinct Sig strings, the most
common being “take 1 tablet daily” (n=1809) andk#d tablet twice daily” (n=474). Of all Sig stre(n
the sample, 677 were used more than once and 1&&0umique.

Of the 42 unique Sigs we selected for mapping santére were no instances in which two
reviewers agreed on the representation acrossgifients and fields. Among the 43 key fields that we
asked reviewers to use in representing these Big23%) were not used by any reviewer for any Sig.
These unused fields were the “rate of administndtimd “rate unit of text” fields from the dose sagnt,
all 6 fields in the dose calculation segment, amdltiple route modifier” and “indication value usit

Fifteen (35.7 %) of the 42 Sigs could be represkhtea single set of the Sig fields, without making
use of the “repeating Sig” feature in the standdrdr the remaining 27 Sigs (64%), at least on&vesr
used more than one “repeat” of the Sig fields (Whiere represented by inserting additional linegHe
same Sig in the spreadsheet). The numbers ofittesathat the reviewers believed were necessary
ranged from one to six and varied widely.

We performed more detailed comparisons of agreeamaong the 15 Sigs that were represented by
all reviewers using a single iteration or line e database. In analyzing agreement by segmenrg, the
were many instances in whitlo reviewers had populated all fields within a segmesmg the same
values for a given Sig, but there were far fewstdances in which all three reviewers had this lefel
agreement. Levels of agreement were highest foldbee” and “Interval” segments. Four segments had
no instances of agreement: repeating Sig, duradiose restriction, and the stop segment. In arradyzi
agreement at the level of individual fields, thesmre 14 fields in which at least 2 reviewers hagdube
same values to represent the same Sig, and theeel@dor which there no instances of agreement
between any 2 reviewers among the non-repeatirgy(8ig remaining 10 being unused by any reviewer).

In examining the causes of reviewer disagreemedlitgtively, it appeared that reviewers were
sometimes confused by field names, leading to ttwisistently interchanging the placement of simila
data into alternative fields. Some field namesrssbto be especially confusing to the reviewerth wi
more frequent incorrect use of those fields, prilpéinose field names that contained both the words
“units” and “text” in the same field name. (NotatHunits” generally suggests numerical values, and
“text” would tend to imply words or alpha charastdout these were combined in the same field name.)

When Sigs contained multiple dosing and/or multipbgluencies, such as “1 to 2 tablets” or “every 4
to 6 hours,” none of the reviewers correctly idiedi the proper use of the modifier fields for zdnlie
dosing or variable frequency; also in these cdabesSig Sequence Position was not utilized as ibestr
in the Structured and Codified Sig Format Impleragah Guide. Finally, three of the recommended
values suggested for the Free Text String Indicatersufficiently similar that reviewers were nbteato
determine proper use. The values causing misuggsdield are “1"—Capture what the prescriber
ordered; “2"—Completely from structured Sig; and—=3Pure free text. None of the reviewers correctly
utilized the values for the Free Text String Intlicdield.

Conclusions and RecommendationdVe recommend against adopting the Structured alifi€d
Sig standard as an Initial Standard, given thauinpilot test, reviewers using it did not map Sigs
accurately or consistently. We would suggest furtlevelopment focused on simplifying the standard
and on the development of documentation or edutaltiexercises that could guide more consistent use.
Our detailed results will be provided to the NCPiagk force to assist in developing changes in the
standard or educational materials that could irsgeaviewers’ consistency.

List of Publications and Products

Several manuscripts are in preparation for pulibozts peer-reviewed journal articles or as RAND
Working Papers, but none of these are completé the @eadline for this report. As they become
available, these will be posted or referenced otNBA web page for this project, at
http://www.rand.org/health/projects/erx/standaramlhWe will also ensure that AHRQ's HIT Resource
Center has an opportunity to post or referenceadigles on their Web site.
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